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(54) [389I©£*W SWil^ttJSU^^H 



(57) ismi 

a) Sfe^aTJp'J^^H®* (SCR) i : b) 4> 
fc<<h<b-t3 (TBR) t&SfflfSS 

waste* 'j^^ft&^t, «ri2gwiig^«tt. m 

KSCR ^^je-S-fr bT^ C . *fcge9K»T 
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a) ^56ft=irjKy-<^K«« (SCR) 

b) '>ft<it-oOffi8*W (TBR) 
fcfcJWiU 

3. fS^l*feH2(Cfa^0^y^7 p ^K-efeo-C, HulBSCR*3<fctfTB 

Risyy^ -t o tg^ $ v % s # y k. 
(o^w^^-cfe^^y^^ Ko 

(TGF-a) , IM^— # — * ttJISSffi^V^^^Jl^ejfilfflRaSB-T- (LI 

7. tf^i-6(D^tu^i«(ciBffio#w^^y^^Kr*fco-c. , 

*i J:tffit#jH-b I < fl*©7 7 ^ h fc C D 8 fc ©B^Sr^tf , :fe&^n 

^y 5 y— jca-LxftrattSrfl-rs^y^^ k„ 
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DNASJSfc 

9 . i-7 <Dwtifr i m\zmm.<owtf)&&&# y k* =*— K-r 5 

i 4 . ft** i - 7 ofprtta* i m\zum<Dm$)i&&&tf y K*»3g-r s 
e) aaEsttfcawjB-frtt^y^^Kfca— K-rsDNAS:, asw^j&m 



(4) 



4**¥8 - 5 0 4 3 2 0 



1 5 . ft*® 1 ~ 7 <7>H*xa> 1 «KlB*^«ttJ»&tt# y K i: , ffeJ&^J 



(5) 



#^^8-5 0 4 3 2 0 



(E . col i).rt^»^«^«ffii-5»tt'C3BaS*S-i:3fl s "C&ao 

sr^v^aifeDNAaflsjcioraijg-rsr t'jfts-e**. s^Fa b««(c« 

, . - oolSfc J: U5ii<D|a^:i: .tot, &*<n9tmz. 6 o^pj^^l^^ 
AS^btlSo £.*Lfe<D*WB K>-f > (Fv) icfffiE-r^^— 7"ttffi«tt«fcS« 
*gc (CDRs) iflpftSiv *<0*W^JH^^atrt#JB-e*RttS:*x.5 0 - 

^lll^i^^f tf^T ^ / ^flffijtctELiit U"CV^^ 0 'rtbttHl J^StL-CV^So 



(6) 



4**sp8- 5 0 4 3 2 0 



^■fe^^ii-C, s c F v i»t 5*K«i:»«t 5 : i felR Lfc. ^scFv 

*H«ffFK4.946 i 778*3J:t5lRlJB5 t 132 i 405#lCtt, ^JS^SttfeF 
vWJ^Si^ffia s ll^3*VCV^ 0 3Ett^ — 'S'f&ttWSi (bifunctional agent 
s) *3.,fcT** , &f6ttK3K (multifunctional agents) <0£B£tC<fc ot , 

(heterogeneity) j6S*aS*L* (t ^.-^ h BWffJBS ,091 ,513-^*5 X 

t59V^«- «fcJ:5*a#fl ; JB4 i 816.397-») . 

scFv7^7l) «I*.tf ft#H«rl1 : Wa*239400-g-*3 J:t5*S« 

fl : ^4.946 f 778^■k§|^S^^TV^^> 0 Lj6>U s cFvtr«)3-Kt5*-«>D 

£fcfBIR«:5 Va*'fcttFd. ^^^=7 y-«0<t5^s cFv7-f^y 

— fc4**n?*>0 (Udner&t*GutermanW090/02809) ?K CW**ffi*aLffl©7 
T — (Ladner et al., WOSS/OeBSO&tfBonnert et al., 

W092/01047) o 

(CDRs) ?rtt5 ^ ^ k-A!7-^^e^ot^Sc t hfttt, 



(7) 
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lilJ:att*fiW*Wfc Mfcte, Winter et al (EP-239400) ^H*SHTV^5. 

&&/mtt^xTj**m\<^x&mtem&:t hsw**r*si Mark 

s el al, J. Mol. Biol. 1991 222, 581 -597KHB8 3*1*0 ^So 8»fcR:7r — 
^<OWm\^^ KfcitW W^Sr*a*-&-5*ffi^*5Jt5*3a<0*f*ll (Mc 
Cafferty et al, Nature 1991 348 552 ; Clackson et al, J. Mol. Biol., 19 
91 352 624-28) »»*3 J: tff&*tt IT rix&KjSSriiWU 

/^f !)*77 w i^yy ^^^-f Hoogenboom et al. Nucl. Acids 

. Res. , 19 4133-4137 ; Marks et al- 1991 op. cit. ^l^Bonnert et al, WPI 
Ace No. 92-056862/07KlfaS££*U-O^ 0 

Mt-eMimtfeS) H 3*l»S (Lemer and S 

corge, W090/14430) . tM^lt^mRftF* 4 ><OM&$t 

ffi*Ctf>*fti::ov*"CW:* Ladner et al WO/06630 1£ §1^ 3 *t TV 

fltt^RXft «r«ja*t** ft** afeU^Jcgfaotfflli Srlfi 3 *tfc^&5WW-£ fc* 
a^(OM^5.t*fe5?o FftW rf^yi/fy7!)y/ (chain shuffl 
ing) j HPt> v H3feS*tfcffi»»« Co^t-oOi^^ 

y ^)7^/7y-^lfi^:^9 C £M£oT, ^tRttfrFft 

*J^o»»««:ttff*il«i"S»B^^V^-Ctt. Kang et al Proc: Natl. Acad 
. Sci. USA, 1991 88 4363-466; Hoogenboom et al, Nucl. Acid Res.. 1991 19 
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4133-4137; Marks etal, Bio/Technology, 1992 10 779-783(£i5fit£;iX"C^5 

o 

<Dfc hJBUft^b, W&M HSMgf7^^7 (Wi 
nter^ctt^Milstein Nature, 1991 349 293) . t hJ5SA(iK^fitlRttSiJ»SrS 

Jfc*#*:A©JfiLRJ: 

DfciBv* (»7 0%;<ej3lgGil3 0%) . Sot, «*«*ftetllSSr3IS'&-e 

a) ^/^r^y^fK®« (SCR) 

b) th--ocomW}i&'& j mm (r br) 



0) 



4**3p8- 5 0 4 3 2 0 



(Ig) *5J:VCD8S:«t^-C?Tftt>*vfc. 

a* tbr^scr lti ^Hffio«tt»*tt2tf y k<b 
mmzmTF-tZa ^scru #*u<», i g^-/<-^r s y— o#*r*s-& 

ffe* tt* fc, L* fcHlS* IfcTBRs^SCR jbte^fifrr £ - t lC<fc o 
"C. #»tB<B*««^#y^:^K#^ 

I y-^y^-oi glU K^-f >£S cr s i: LT 

#tis-r £ c t a*-c# , * u-c-»tBtt*s «t ^*«Btttto 

, *fcf**MS*ffi^*oSM ; i g ^-^-77 $ y > 



(10) ^?8-504 3 2 0 

o 

*3BW<0«^ff*UV^tt«tC*3V^Xtt. «WJ4, ^ll =*y^..(glycophorin 
; BSiffHfcSiliSu h I vcog p 4 ^'<$^(Ot?<< j\s^&M 

— , CD2 8t5j;t;CD4^iM®^^^ : WtHS^o (TGF-a 

) x &ihffim.mm^- a if) frbft&wtxvmiRSfr&o tt»*3j:OT&«©fir 

So 

DNA*JS4bttfttt-*-$. 

»tt*fc?i«^Stto*»ds*SS*Lfc«»ft'aH4^y K«: = - Kt5D 

B**fctt*a^<^^— (display vector) , HP*>, SMUtt** h ^"CS BffiK 



(11) #^¥8-5 04 3 2 0 

^aSWiCfflV^btLSSSUV^^ftS-CW:, mu t DjoiT/mu tTlfc* 
*SnfcSttfc*li*©^ftg8«SaE«t*«:*J«-t:6 (R- Fowler el al, J. Ba 
cteriol., 1986 167130) . r.n&WSU<0^&X**M:7 7— ^"C h7 V^^oi 

fete. BEDNAtrtttW«»B8fc«t5Ili:, 

c) gfcDNASr, — fiJLLtf)**-^* — fclif Ai-fcXSis 

tufca»«-frtt2Ky^^ KSrsm-rs*^^^— «>*^*H«:#sfcie>^ 
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its-: iiaoT, y *<t^ K*aesT*#ttS: - 1 

yvrae*.*:^. 

, Ba«f4TBRs-(?fco"Ct)J:<, ^VSiiOTBR s ^^^1:^ 
d^Wl^flrXUTV^Sis, ^iSWttteO^-Y^ (I gM*3j;u:i gA^) oStfr 



(13) 



#S¥8- 5 0 4 3 2 0 



U9 3/0 0 2 2 8fcKffc£;h/CVVfelK -t©«aiiH 4 *VCV^ 0 * V 

L^iHlffl*;* Hi, (E. coli)*5J:^^^ • 

A** (Bacillus subtilis) "Cfc'Sc 

(a) r.*tli« —o©HCM«feJ:t5-oORIC««B^&<e:9. K«UsJ:tfli 
«©^iS-5TKK^-r^'(V) t^arK^-O' (C) tK^sMxTl^ AM« 

, ffi*n*»j£«« (cdrs) tfci-%6m<D/i'-7&ft^<Dftmz.mm£ti, 

(b) F a \>%myy?$^ Mi, — o<D«M3j:t*- o^IIo- «S:^A/ 

(c) Fa h7*7Jf*>Vte&T$¥v77{f*>V<Dffim\°Z, fiHxfcSSMfr t 

tfs c F v^Oi 5 4tt#77^V hlr/TLtV^o Fab 



(14) #^¥8-504 3 2 0 

M (E.coli) OjflJM*fc:fc^"C* Fd77— ^^ffi^afiT-III^W^fcR^ 
I PTG^O#^ORW«:«rffifcU £*:FLAG ttM 

Hsu -ioscFv-Ncio*ay.y*-*ts*i:, Kyv 

o 

H6ii. mmcmmftMztitip pow- scfv-nci oo^cs a$*l 



(15) 



#«¥8-5 0 4 3 2 0 



^! 7 Va • 1 5 ■ Vu Vb • 1 0 • Vl • Vh • 5 • Vl33<J;T*Vb • Vifrb 
&&£tlti s c FV • NC 1 0* W^<D#W£^LT^5o i^^SH, * — 
-bTWH**® *5«tI^^M (u- 

y5-8) <O^W»*t. JStFLAG, M2Stfr (IBIft, New Heveru CT 

ISSftfcscFV-NClOOS^Sfc* -t«>«»JilBlc:*M-5g 
H9fis 6t*F v77^>ht, CD 8 oft^o OMO*3S©IrI 

(b) £*lMU lo©CD8oI©y#yHtfc5, S*CDR;v-y^JS 

^©Hii»6©CVR«^- T^^tvC*^. CDR1«/W-^ CDR2i 
A-^itfCDR 3«;l^-yi:il — -fiW?*-—? Mcovvu*** 1, 2 
3©#-§-«rftU MCO^TH^ 1 2 '*5«tt^3 

CDR3i;^ ^ *3j: tfC - C ' /u— :/ (fiffi) Xfo 

fi. . ■ 

m 1 0tt v p POWlrffi^T^lg^^ H&ai&p o p21364 3 T'&J*£ix*: s c 

c d 8 <d^ ±Mmmmyd&7F'ri?-'*^-x%k& itsDs-PAGEy^ 



(16) ^¥8-5 0 4 3 2 0 

>1 : p POW- s cCD8^tf^#tt 

1/ — > 2 : p POW- s cCD8<04l*rfl^ V^r^-<— > 

U->3 : pPOW-Ly s-»Ser ■ scCD8^tf^»3S 

i/4 : p POW— Ly s->Ser • scCD8©4 

L I SA*^ y— ~V^©J6A«ra*UTl^S, 
BT3I4, p 5 6 9^^- (W. ■Nellenft*»£0>4&5-)' * 

BP*>, D. ^^^n^^r^i^ (D. discoideum) faX<D$&^<Dtc£><Di/*r h/^"< 

scFv77^^h^y K#tt fc UTfflA^c^TC^jgS:^ UTV ^ 

^^Ktta^ttXV^V^. ^0«*«5filCiSV^rtt > ro^)Fv77^^h 



(17) Sg?8-5 04 3 2 0 

flSLTl^o s c F v 771^^ ^ h©«SI:j3V^, BfZiSF vd^ttr 

s c f v r J: o t-iicg^ $ titr o^) / 7 ^ ^ ^-if 0 tfto^f 

2 + L y - 3 V >f y©-MS:* It V^ D 

K#l«ttS#Stt:, ^Sa^fc^lcf*^ vS^J^MHCa 3 K^-T >co 

Era»BW€-4«:, p H F A'lc*5tf 5 y * ftvn C 3 • - s c F v O 

DNABE^J**U-CV^5 0 ' 

BEMSBIS-i-Stt,, p e 1 Bj»i/^feJ:^FLAG • C**^^ KS: 
flsfcofc* SL^V^yWzn^ifNC 1 0 • s cFv©DNAfiyiJS:*LTV^ 0 

.BBMB»##6»4, PCRi8«aOp569^«)*jieofc«>fc!WiStbfcpHF 
AfciSttSSi;^ W 3))vyyiC3Fa bOft|)!)01443»S<ODNAia^JS:^L.r 



(18) 



- 5 0 4 3 2 0 



-?\^£^XM&£tmZ> (HI 4) 0 NC 1 0*JBl^fc«* Ctub^ 

Srift^ar.tiS'c*^, Sot, aiJoosKy^^Kaicior, - 

d©;£8;W:*fc, j^SKC^ttSrfcofcVK^-f CDS, T 

CO I g*K>«>f V©*^rtS-&tt*»JBtt. y y^^KSr^T. *fc 

y^Kyv*-tt, s c f v3B-&fflta:oiH«sra*5c:t«i< * — *©ptk 
h k^>t>*3J:wl k>>t ^Sr**»-&»«wie3e-rs. s cFvii vh • y^ 

# — • VlR-S^W^O, «K-i4VL • y — * Ve 



(19) #f¥8-504 3 2 0 

b<DG 1 y 4 S e r d»6>*0, r r t*± V ^RSli^?- 'Kfl*tf>S* 

g K> ^ V ^jt^r^t S ^ i: J: o X , 5BM<oV 

SiXfcK^WV (tightly coupled domains iTCDs) b$FtZ> 0 BS*"f*<S 
£ e -o©F v^flfB-ITffi-e^LfcTCD s SrJt^ttte?) 

fitc^LfciKy-<^Kga^J^x.^ri:(cJ:oT. ^#«*fctttt»»^B 
iftUTV^ (Leahy etal.. Cell, 1992, 68, 1145-1162) „ Sfe* tt\ ^2"r!J 



(20) «*sp8-5 04 3 2 0 

mhc^7^i *3it;iioM^D^ y v« k> w v«r Ri»tt(o»-e*a**s 
#>5 0 i'pi^^t^ ^-r^^y-^^^^-tcov^^^fp^offi 

^>M^lTSfnf^U «v^y^K, f&co^w^ »**L<«:S 



(21) 



*$t¥-8 - 5 0 4 3 2 0 



5. *&m&, mosw, att*fc»<eraisu 

tiX$5 9 ^ ifcttB^f^^^i"*^!* £A • "rj^^'CfVJ* (dictyosteliu 
m discoideum) liNC 1 0 <DV*$$£Xf s c F v OW^fr^tfia**.^ * 

6. »«<OtftR (LIF, TGF-o, = « 

* ^ KDNAt»«fi*t5r tic J:otfTftbti5. LV^Jfeli««»?L 



(22) 

Sr3E*ftfc h9zsx7*# hLTt<ti/^o wix^^y^^^ K/77- v?£r&£p 
^(om^zM-r^y^ Ko#Jnl>-&*tt»So -;ftk<of«n£#ft 5 © K 
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(23) ^$¥8-504 3 20 

Sambrook etal., 1990O \ft=i-9 n — ~ l/Jf - AH»^=a.7Vi'J (c|B«$ 

NC10 (-f^^/Wm^if ^/^N9^l£0/^7^^ (NA) # 

my^^->B^t^^riti 0 x-tf^^v (flag; ibi us a) <o 

MM*. Wis cFv^^;v^^v;«ld^$^ 3l£i^< mS!Xg£:ilLT 

fc. !(tM$tbfcs cFvNCl OWXI^HPLCIC^ot, s c F v 7 
7?*>h&mMft (27kDa) ^it^-S^ (54kDa) 

T3 2 0 kDa^MMMn^CTU "S^flN 9 N AC^lt 6 
4 0 k D a C0m^^^Ufc o 3 2 0 k D a O^ft^ |-ONA^[l|S 
'g-LTV'^^) 4oC0 s c F v5^T-£ i b1#J&£;ft>3 <£>t^&l"b> 64 0 kDaM^ 

^UV^40(^s cFv^^MJtt^o tflWaot, 200 

;^7^^-fEtW, Eo^^fg^s cFvii«aotS«l:^ 

LTV^*^^$ttfc (115) 0 NC 1 0 • Ma b <D s c F v 4: G> M 



(24) 
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/ft/fc^ y^r^S^ y (potassium phopho-tungstate) (pH7. 0) , 

(pH4. o) (ciotM (=2>h7*Mt:) L*l 0 

|^CN9NA<£>, ^y^n-Wab (32/3, NC 3 5 *5<fctW C 4 1 
) todH^ftteJi^y^o-tyH gGs (3 2/3, NC4iioJ:i; 

ncio) to^ia-g-fftw^kufc, a*3ftSKfflrtcff4ofci£>6*36*«ca 
J: o r s t ©-css-a* ufc y >r 7 ^ ¥o««#osa cfcflKtT** 9 , w 

TV^tflWrTSw (HI 5) . N9Na-s cFv^I^: 

oB«*fftt, Mr 6i0.000£££t-— ffe 

s c Fv&S 4 b&&»&m&l*X^Zm&<DXm®1fT (IHl 4 

) "CI*, — fiO|Hiefl!iJCj:orH«<3»t6H-5— oOs c F v^^flOfcSiStt* 

V^T i*, K«W*r J*o*— © # y KgU- <toT^- K£ ttfc Vh *3 

<tU=V L K*-f 'StBtt© s c F v SrTfedtU rtuWW© s c F v^^-fc* 
*3firtt*«fc#*-t-£ 117) a -#S©ffi|t?W:, «-F vtdfeVN-C^LJEfe^ 
S (TBR) «r«fiM--5VH*5J:tfVL *#«-ft*ttfc#^L-C*5!9 
, OOFvliy — 2KU^<^ KlClJioTft^JS'&UTV^S (HI 7) o 
3^*?VWfr4W8e (HI 4) fcJzoT, ^^^Wt-^bfc-fi^cov 

T, M^lfc-i^VBio £ V L K^-r^^O£gStli 2 5*->^* ho- 
, 10, 5*3^^0©!; >A-p POW/ s c F v • NC 

* 5 4, 3 6, 1 8, ^ctUfO^-^^^ hP-At^Utv s c Fv^^ 

#s&£S£<z>y tc«to-ceuKi:Jis-&b/£i»&ic»ja*n5 s cFv-n 



(25) 
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]) >JJ—(D-&£*mM^tz—m(D s c F v - NCI 0*>^S:f&5tLfc (B 
5) . i?]OpPOW- scFvNCl 0«£4fettu 3o<0 5l^-y hG 
1 y 4 S e r F V ^;*7 — «r* LTV^S COpPOW- s c 

f vnc i ommyatei sm^v v H 1 5 vitmztiz) • rttt© 

-TSfllSi* (Vb 1 OVl) Vh 5 Vl, VeVL^aiy p POW- s c F v 

»W£»Vl K**f'> (Vb-13V L ) (c^$^^J:5I-, VlK^^^- 
0«1 (§#J<01 3T$ygfe) i*as*5:taorscFv-NcioiS 

y ^-fi»ifepPow- scFv-nci o«j&<pf¥itt 

p P OW- s c F v -NC 1 0«M4fettU B s t E I I (New England Biol 
abstt) ^l5Sac I (Phannaciatt) «r/flWT\ «BSJS#©ti««U:ffio-C5i 

^7— <7>tovxp POW- s c F v • NC 1 0 DNAS: % 0.8%T;#n — ^>f;V^h 

tORjc <t o t§« bfco y ^ kh. o . sm&o t 4 y x ? v 

^K*^— i? (Pharmacia^:) , ImMATP, W)ne-Phor-All'*y 7 7 
— (Pharmaciath) tt^^t 3 7 tt*3 0^ V^r^-t- hf^ - i: 

5 '5K«i$y >gWb£*Wcio y>sMb*-y 
\t*zf?<<*r— (me) ^t^^;^t^tt, ft*^SE^bLfc»«y 

(Amersham ligation kit) Sr/B^T, Bs t E I I— Sac I "CfMR# 
^^tLfcp POW- s c F v • NC 1 077*% K*Kl3i*£Lfc D Vb - 1 3 Vl 
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LAGUftftW!) rf?^ wf^^^^ (H6) tja^r^rttffl 

U PCRCiotscFv - NCI OOVh- 13Vl77^V h«r*MiLfc. 
o r<Z>it*I4fc£B s tEl I*5j:t;EcoRIT«U HSMcflMtS tlfc P P 
OW- s c F v • NC 1 0^7^^ K^IC, 7"7^>t^aU^7^^-v / 3 > 
^yh (Amersham ligation kit) ^^1X2^1^ ^<0itil*«'fr*fr* ^ 

1/2 . Sf&ffSSO^i * y — -C j*» £-£fco r <D^i& DNA £:20ml<D Hz 0*\Z 
IMU ^Wt^Smi^ilDHBa (supE44, hsdR17 
. recAl, endAl, gryA96, thi-1, re 1 Al) Joil^L 
E392 (sup. E44> supF58, hsdR14, lacYl, galK 
2, galT22, metBl, trpR55) iNBifiSr 1 m 

1 (DLBmi&tpX'l »$Wfi»U 100mg/mlCDT>'>^v'y >£r&tf 2 xYTffl 
IH^U— hbfco pPOW^^-OPe 1 B y— ia5!l*3J:t^F LAGBB^J 

ga^lJfi, r#BDNA4:^-^t-f (Seauenase) 2. 0 (United States Bio 

chemical**:) SrfflV^fcBB^J*»c JioXWBStbfco 
@^y Sr^-fS s c F v ■ NC 1 0^ W^cp^ y^gggi, 

«KK**ixfcLE 3 9 2^ 3rfC©SB*ift-e— |ftii«[S^ 1 : 1 OK* 
Sfl^SB*i&lC««Lfc. m&»t:MPCT*m&.\*tZ&*>* 600nmT*(O 

Kft« (Aeoo ) i^^MttSS-CifHtSiarfco »*JHIB (Asoo ^7(c^6^T 

iWBffll (Beckman J Al 0, 6.000rpni 15#) tf^HUfcU ±««SMB*:8fc*L 
fc. iWJfi^Uy h*r. 5c<©ff8lO10%'X?, 20%V~ — lOmM Tris-HCl 

, P H7.5*fcfflW»U *±l!l5Mltfc, EDTASr5mM©ft»«ai:* 
-C«R&PU RfifrfcSrll: l O^IBtf lt*±t>f y^a-<- h f9f50«fc 5K 



(27) 
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J:?)****, *±lc55MfcBLfc.. »^#«<0«, *ffi«:»*«IJiaa»H4: U 
-CIsliRStL, J^Uy htt^SttRte^HSr-S-Ay-CV^fc. scFvNCl 

WSDS-PAGE, ^tWcfitFLAG^ey ^t3— ^"/Vfit*M2 (0 7) Srffl 
V^t^x^^y/p 3,7^ y^^iot^tfco 2 8, 2 9, 3lM3 2k 
DaT»tt5»- ©Btt'^KjWRftSixrt: (H7 % >1 3-16) 0 r 
ixfoO^aW:, pPOW-scFv -NClOigMSSSO, 5, 10*5 
XXfil 5<DV >X — t3<'*M& J £X'€ri$.£thtL s c Fv • NCI 0-FLAGgt 

^r-*-<5 scFvnci o^w^n i 5^i^y^-^tts^w^ fc 

PSMfat^Lfc. s c F v • NC 1 0-F LAG»-&^ W«^B:*»B<05F* 

o tt»»*l:ioV^M\ SDS-PAGE, f^XS^n^h^77^- (S 
E-HPLC) , jB»-M>Jlt«tfK atftHS U^/i^Vlf • /^^-i?) 

Hffiffil 2 -v9;*3Wt: h s c C D 8g)ii 

(G 1 y 4 S e r ) 3 V £=t — K"T 5 il*PO* * K V« 



(28) «*?8-5 0 4 3 2 0 

#y>7— £ (Vent polymerase) WPCRCioX, C D 8 <D V£| K 

=-/VLfc«, d NT P s*5J:t5aKy^7— ^S:fflv^Bt*fi!i»«:#SS*fc. 
s cCD8jfifiT-l*. 3 '^Ms c Igflffi*>£tf 5 ~**Bfc:S a 1 I Siffi^ 

-S-tf*fuv^7^^— Srffiv^riSiHS^fco :o*Ht*»ttMs c i*sJ:t/s 

a 1 I "CtMsS*X* &^T*Ms c I *3<fct/S a 1 I T?tHft;Utp POW^^- 
— ^flsSftfc. *J»M*^ h*fflflS#;Tfe£p o p2136*K::fcV^ 

-tyv-cfca) o mbis**p o p2i36 (^s»^^Tit^5) 

"T5a:cD8a:#lcj:o-Tttasttfc. 

b h - s c CD 8 

(Gly<Ser) 3 V — S: =» — K"T 5 jgJPOJ* ^ U^"^ K£r^T L.RofM 
R**«Pffl:M s c I *5 *tfB a mH I Sr^tf V« K^-T ^ (E^JRK*-g-2) 

ybPCR(cJ:oTiiifi$nfc 0 CD8 0«©v«K**T vte, jfiL*d>fe*«*ix 
fcDNAi»6, B a mH I *$«fctf E c o R I »JH»*«ffi*r-S-tP>^7>r Srffi 

ti. R^tMs c i *sJ:tfE c or i -cflMbbfcp POW^^-W:M$n 

*#RCD 8««»ODNAEJIJrt:, 2*«D N AOgE^J^^IC J: o t 

ttfco wO>«^u^KBa^jtt, gs^a#^-i^.t/2(c^$tvcv>^ 0 -com 

) OfeJ?>OC5R«^^K«ftSr*ri-5 s c CD8©-&/£3r»-fr-r*. s c CD 



(29) 
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o 

(b) C^^-zff- KJlfflSrWBr*"-* — Icfllv^ RMA-S»t« 

( c ) , rmm<Dismt<Di&<D i l 2 s&icasrt-s^^ K«#tt»* 
^is^j3 y >^-fe-g-aftv^sty y 3^ y >i c3otg 

ft I C 3fifcft*5 J:t/ s c F vRWfrtt. HRttiJB#-§'»PCT/AU93/00228-S-«c: 

^-y =f*^ is**? KN2034 
(5' -ACGTAGGTCACCGTCGCCTCCGACATCGTCATGTCACAGTCTCCATCCTCC-3' ) 
II, 'flr*^4!J^-W*ffc 1 C 3 Vl 5 'BB^**D©3Qtt»K:JI£'&U 
fc, 1 C3 Vn<D3 ■'5l^O*«Ol5tt*lc#Lrtt«tt«:W"t-SJ: 5^*££ 

^y =rj*^ U*-^ FN 2035 
(5' -TTTATAATCTGCGGCCGCCCG ATTAATTTC -3 7 ) 

(i, 3 ~5ftflJK£flW>No t mffiOjaHJ-fcS, R#«±©1 C3V L ia^J(C^f 

:oio^)ty =r*^ Kii. Bs t Emsjztmo t iMHfcc^K*^ 

ftJP£^> K*^ UT— ^asffiB s t EII*5j:t*No t I ^«PCR4^ 

t i -eflMk u-t^ffisayy«:»* ufc, 1 c 3 • s c f v jeFHtttt**? ^ph 



(30) 
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Jfi*;L{fi/>f 7^=^— " £6t#NC 1 0 • s cFv©«SSr3'-Kt5N,C 
1 0 • s c Fv^; K&\ llfMa^iSmu tDI^Atfc a 38 

Jg^tbito ^ixbte, YT + AMP + TETW:tev^ ffi**Bt?50lH:«:K«tii 

j >y^t^m^^-y\z.m^ &*u pbs ir»«*7 7-^si»* 

U US::? r~ ^SrlOOmMh ^TWWU 0.5^«<£>1M 

Ms- t n p ^ V> f;v^ f;U7 H C 1 pH7.5*fc:lEMXU ftv^"e«J|S 

flra-t*5^T©«SpffiHtSambrook etal., 1990O r^f^p^y^-AlSI 

f±3HI) «rHlfiUfc»07r— ^flfitt, io 7 -l087r-v?/ciltfc5c ft 

hSix* YT + AMP + yyi/3-7(oyi/"M:»^ ¥lt$tbfc=& 
*!)y±tOEL I SAfcJlo-Ci«fS*Lfc. EL I SAgtt^^K*^ 



*«¥8— 5 0 4 3 2 0 



ffi(Cj:o-CHB215nc h?^*?^? b£tl, $z*<D7T — S?1J"VX/l'©S8U£*t 
fcffl*<B=i3=— (i, YT + AMP (lOOjig/ml) * Tit?B £ &l^lraM 
(DIPTG My/D^^7^hv'K) SrfflV^"C3rC"C4 — 16«fBBR»S 
*u gi#jK*4^l6«rMttKtc-f vaF-a^-hSixfco c<D*«±fflfi3J:t5ja 
3fl*HIISK»ttl», «B!SK*3j:t/i»Jia««:lHlJRl^ ilBOipfcLTttlfexite^ 
©SRSlHOV^TiMJfLTfc (Power elal., 1992. Gene) 0 

BRWJB##JBPcr/AU93/oo228ic-g-iE«$^rv^ <t 5 L-cw»ufc:7 r 

KpHFAWM 1 C 3 • s c F v (V V =**V V3&&ttSW* a ~ r-r 

li^hy (el i SA/wh, ftffi^-*— ^*Ttt7^y^^br— X) 

^r^y a**; yA(OPBSg$ (10m g /ml) "C=»— r-f ^ fc^Stb 

TV*5 0 «>*<D^ n — V^iiSiJ-f* E L I SA^^ !J— ~:^tf>J|g*t*, 

? a - >4t$ fttz 

tttfts c F-v 
1 C 3 

1 C 3 • A 1 3 
1 C 3 • B 7 

^ • # 9 V-fe/Utt, U. K. ) ^ii^mu t Ttfcfc: h7^^7x^ FU ^ 



36 1 

w t 6 2 

4 0 
2 9 
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So 

S 2 

FTAS TGDVPDRFS G SGS GTDFTLRIS SLQAEDVAVYY CQQASVFP 
CIYWNPDSPDRFSGSGSGTDFTIjRISIiQAEDVAVYYCQQASVFF 

(m u t D 5 ) r -y >( A — ilSUiM ^ /uSrffi ^ £ £ fc d J: o xm& S *xfc 0 



(33) #^8-5 04 3 2 0 

3 



s c F v (&g) ( ^-7 » U - h j 

A 9 w t 4 8 

A 9. 5 S - V (98) 1 5 

A 9 . 1 3 G - D (63) 2 4 

V - S (64) 0. 06 

E 3 w t 18 

E 3. 1 S - Q (82) 9 

E 3, 2 S — T (83) 2 

C 1 2 w t 11 

C12, 1 G - Q (48) 3 5 

C12.2 L - G (15) 1 



17 

ffi^ * — p 569 ( % > B S ~ >^><D~? y 2*7=7 Is? W^tOW.Nellenft 
tF/K^-(^-OW77^-tfe5 9 ^4(L fcLFLAGtrtffc (M2) K 
N849 

5' CCTTGCCTGCAGGTCGACCTATGGACAGGTGCAGCTGCAGCAG 3' 
N8 6 3 



0 4 3 2 0 



5' TTACCATGGTTACTTGACCTTAATCAGCAGGACAAATGAAATAAATTTATCATCAT 
CATCTTTATAATC 5' 

N8 4 9I1, V^?±^&U MSflSffi* fe 

p 5 6 9^<0^n— ^^^tcSU/cS a 1 I ftJEBglS&i: &t£. NC4 1 Vb 

N8 6 3fi, h^^^^^yy^m^^M^L ? & — -V^Ofcft^Nc o I 
WJR«Wtt*5j:t««RffJh= K^i&tc. NC 4 1 VhOF L AGs- t <4 >^gfi 

^^-pAV5 6 9 ( K>fyi^;Vf-^ K©-^ j/^^^WSSSr 
OW: Nellenft36»6©»#) <0DN ASrMRBMRN c o I*3j:t5Sa 1 I -OJHfls 

u tymztistz^?*—*. Tun— *mm$*mite&ny j — mm&<ow9& 
-c»»ii3j:i5iP!3eufc. coftiM.^** K*i, pAvuitSo 

*a^X.^7^^ KpAV 1 Friendlender and Mel laid X o"CG B -2159821 
\zm^^tLtc1^^m (feeding method) ^^-Sltlc.tot, D. y*^*^ 

KG4 1 8Srfl3vvcSK'JLfc. »«x.fl:D. * ^ 7** • T^-^^ (D. D 
iscoideum amoebae) 10// g/mlOG4 1 8 Sr^tf DMB^O 2 mli0S"C 
iWBSitr*:. 22*C-C48«?BB©li*0«, ^#_h?if <E>100;i 1 TP a— Mcovvf 
Ky hj>W«r<T*y\ StF LAG 

SWSrflJl^T* tgm*PWlC 1 0 V fl • FLAGR#77^> h^fiFftSrlftta 
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m. 4 

NCiOVj - FLA G C0|&m 
KFLA G£t#£-fl3 K v h 7*o •> h&gEf&tfi 



r**"? ill- / * » 
















4- + + 


9 C lfiife>L D 


. -r >f X ^ ^ f A 




9 D 


// 




9 E 




+ + 


9 F 


-// 




9 G 


// 


+ + 


o JtS 




4- -4- -4- 
i i i 


8 C 


✓/ 




8D 


// 


+ + + 


8 E 


/✓ 


H- + + . 


8 F 


//. 




8 G 


// 


+ + + 


7 D 


// 


+ 


7 E 


// 




7 F 


/✓ 


-1- 


7 G 


/s 





+ + + : 3fc 



D. 9*-f X^^TV&ftCD&^kDtlltXO, 1 C 3 F a b Sr-^tfifelftx.^i' ^ 
— 9 — (p 5 6 9) <D«igli[2 1 3K^£*t-C*5!9, V&.*<i> $ — 



(36) #^¥8-5 04 3 2 0 

I*. ^JP5^bt-<t-5B amH I /B g 1 1177^^ ^ F^^fc^OTISiC i 
o-CflfcttStU TE^7-f ±t»ffli UtO 1 C 3 F a b SrfflV^ P C 

5' CAGGTCGACTCTAGAGTATGGGAGGTGAGGCTTCTCGAG 3' 
5' AAATTTATAATTATTTATCATCATCATCTTTATAATC 3' 

-&?Stt (TBRs) Sra^frXV^^fe, **fflBtt#y^^K'e«>5. PCR 

, }5^7£®*te& £ tlfc^li^ iot (GB -2159821 A#f8) , lEVM* » 
/Uv'friOBfijfc (Nellen et al., Mol. Cell. Biol., 1984, 4, 2890-2898) fc 
U<tt«ft*?L8fe (Howard et al., 1988, 16, 2613-2623) ©J: 5** 

iR^«*S^fca*#lJ:42rfaiO*apjfelCj;>J, G418 (geneticin) 
1 

7r^f^: B : \P0WLY23V . gE#] 

KM: FUG«fflft*-*"SMscl-Sall*C3ai«$ttfcJUpelB Ly-2+Ly-3 VK 

&g#-S§* : 1-849 
: 8 4 9 
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M K Y LLPT AAA GLL LLAA Q P A 
1 ATGAAATACC TATTCCCTAC GCCACCCCCT CGATTGTTAT TACTCGCTCC CCAACCACCG 

MAK PQAP E L R IFP KKMD AEL 
61 ATGGCCAAGC CACAGGCACC CGAACTCCGA ATCTTTCCAA AGAAAATGCA CGCCCAACTT 

GQK VDLV C E V I. G S VSQG CSW 
121 GGTCACAAGG TGGACCTGGT ATGTGAAGTG TTGGGGTCCG TTTCGCAAGG ATGCTCTTGC 

LFQ NSSS KLP QPT FVVY MAS 
1S1 CTCTTCCAGA ACTCCAGCTC CAAACTCCCC CAGCCCACCT TCGTTGTCTA TATGGCTTCA 

SHN KITW DEK LNS SKLF SAH 
241 TCCCACAACA AGATAACCTC GGACGAGAAG CTCAATTCGT CGAAACTCTT TTCTCCCATG 

RDT NNKY VLT LNK F S K E NEC 
3 01 AGGGACACGA ATAATAAGTA CGTTCTCACC CTGAACAAGT TCAGCAAGGA AAACGAAGCC 

YYF CSVI SNS VMY FSSV V P V 

3 61 TACT ATTTCT GCTCAGTCAT CAGCAACTCG GTGATGTACT TCAGTTCTGT CGTGCCAGTC 

LQG GGGS GGG GSG GGGS LIQ 

4 21 CTTCAGGGTC GCCGAGGCTC ACGCCGTCGT CGATCAGGTG GCGGCGGATC T CTC ATT C AG 

TPS SLLV.QTN HTA KM SC E V K 
4 81 ACCCCTTCGT CCCTGCTGGT TC AAA C C AA C CATACGCCAA AGATCTCCTC TCACCTTAAA 

S IS KLTS I Y W LRE RQDP KDK 
5<il AGCATCTCTA AGTTAACAAG CATCTA CTGC CTGCCGGAGC GCCACGACCC CAAGGACAAC 

YFE FLAS WSS SKG V L Y G E S V 
601 TACTTTCAGT TCCTGCCCTC CTCGAGTTCT TCCAAAGCAG TTTTCT ATG C TGAAAGTGTG 

DK K R N I I LES SOS RRPF LSI 
661 GACAAGAAAA GAAATATAAT TCTTGAGTCT TCAGACTCAA GACGGCCCTT TCTCAGTATC 

MNV KPEO SOF YFC ATVG S P * 
72 1 ATGAATGTCA AGCCACACGA CAGTGACTTC TACTTCTGCG CGACGGTTGG GAGCCCCAAG 

MVF CTGT K LT VVO Y K D O DDK 

7 8 1 ATCCTCTTTG CGACAGGG AC GAAGCTG ACT GTGGTTG ATT ACAAGGACGA CGATCACAAC 

* S T 

8 4 1 TAGTCGACA 



7 7^: B : \CD8ACD8B . SB^J 

Km : pPOW (pelB CD8a*5 J: tfCD8b V dom) t©t h*£#(CD8 

: 1-822 



8 2 2 
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M K Y. L L P T AAA C L L L L A A Q P A 
1 ATGAAATACC TATTC CCTAC CCCAGCCGCT C C ATTGTT AT TACTCCCTCC CCAACCACCC 

MAS Q F R V SPL DRT W K L C ETV 
61 ATCCCCACCC AGTTCCCCCT GTCCCCCCTC GATCCGACCT GGAACCTGGG CGAGACACTG 

E LK C G; V L L S H P T S GCSW L F Q 
121 GAGCTGAAGT GCCAGGTGCT GCTGTCCAAC CCGACGTCGG CCTGCTCGTG GCTCTTCCAG 

PRC A A A S PTF L L Y LSQN KPX 
181 CCGCGCGGCG CCGCCGCCAG TCCCACCTTC CTCCTATACC TCTCCCAAAA CAAGCCCAAG 

A A E GLDT QRF S C K R L G 0 TFV 
24 1 GCGGCCCAGG GGCTGGACAC CCAGCGGTTC TCGGGCAAGA GGTTGGGGG A CACCTTCGTC 

LTL SDF-R REN E G Y . Y F C S ALS 
301 CTCACCCTGA CCCACTTCCG CCGAGAGAAC GAGGCCTACT ATTTCTGCTC CGCCCTGAGC 

NSI MYFS HFV PVF LPAC GRG 
361 AACTCCATGA TCTACTTCAC CCACTTCGTG CCCGTCTTCC TCCCACCGCC CGGCCGCGGT 

SGG GGSG CGG SLQ QTPA Y I K 
421 TCAG GTGG AG GTGGATCCGG AGGCGGTGGA TCTCTCCAGC AGACCCCTGC ATACATAAAG 

V QT NKMV MLS CEA KISL SNK 
481 CTGCAAACCA ACAAGATCCT GATGCTCTCC TGCGACGCTA AAATCTCCCT CAGTAACATG 

R I Y WLRQ RQA PSS DSHK EFL 
54 1 CGCATCTACT CGCTGAGACA GCGCCAGCCA CCCACCACTC ACACTCACCA CGAGTTCCTG 

ALW DSAK CTI HCE EVEQ E K I 
601 CCCCTCTGCC ATTCCC C AAA ACCGACTATC CACCCTCAAC ACCTCCAACA CGACAACATA 

AVF ROAS R F 1 L N L TSVK P E 0 
661 CCTCTCTTTC CCCATCCAAC CCCCTTCATT CTCAATCTCA CAACCCTGAA CCCGCAACAC 

SCI VFCM IVG S PE 1. T F G KCT 
72 1 ACTCCCATCT ACTTCTCCAT CATCGTCCCC ACCCCCCAGC TCACCTTCCG G A AG CCA ACT 

Q L S V V D Y K O 0 0 O K ■ 
78 1 CACCTCACTC TCCTTCATTA CA/VCCACCAC C ATG ACAAC'/l* AC. 



77^^ : 



B : \MHCA3.SB£lJ 



mm : 



pPOW pelB Msc-EcoRI (FLAGYL) ^OMHCI a3 H-2KK^>f > 



1—371 



3 7 1 



{39) 
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MKY LLPT AAA 

1 ATGAAATACC TATTGCCTAC CGCAGCCGCT 

M A K AHVT HHR 

61 ATCCCCAACC CCCATCTCAC CCATCACCGC 

WAL GFYP AOI 

121 TCGCCCCTGG GCTTCTACCC TGCTGACATC 

LTQ EHEL V£T 

181 CTCACCCAGG AAATGGAGCT TGTGGAGACC 

WAS VVVP LGK 

24 1 TCCGCATCTG TCCTCCTCCC TCTTGGGAAG 

EGL P EPL TLR 

3 01 GAGGGGCTGC CTGAGCCCCT CACCCTGAGA 

K * N 

361 AAGTAGAATT C 



GLL LLAA QPa 

GGATTGTTAT TACTCCCTCC CCAACCAGCC 

RPE GOVT LRC 

AGACCTGAAG GTCATCTCAC CCTCAGGTCC 

TLT WQLN CDE 

ACCCTGACCT GGCACTTCAA TGGGG ACG AG 

RPA COCT FQ K 

AGGCCTGCAC CGGATCGAAC CTTCCAGAAG 

EQK VTCH V£ H 

CACCACAACT ACACATGCCA TGTGGAACAT 

MCK EEPP SST 

TGGGG CAAGG AGGAGCCTCC TTCATCCACC 



pHFA^OHind ni«tta»fc»fi^3KMOMte*-C 
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1 aag ct: gca tgc aaa tec tat 

L- L P T A A A 
49 CTA TTG CCT ACG GCA GCC GCT 

A M A E V K L 
97 GCC ATG GCC GAG GTG AAG CTG 

P G G S L K L 
145 CCT GGA GGA TCC CTG AAA CTC 

S R Y W M N W 
193 ACT ACA TAC TCC ATG AAT TGG 

Z *W I G E I N 
241 GAG TGG ATT GGA GAA ATT AAT 

P P L K D K F 
289 CCA CCT CTG AAG GAT AAA TTC 

T L Y L Q M M " 
337 ACC CTC TAC CTC CAA ATC AAC 

Y Y C A R L S 
385 TAT TAT TGT GCA AGA CTT TCT 

C C? G T L V T 
4 33 GGC CAA GCG ACT CTG GTC ACC 

S P S S L A V 
4 81 TCT CCA TCC TCC CTG GCT GTG 

C R S S Q S L 
523 TGC AGA TCC AGT CAG ACT CTG 

L T W Y Q Q K 
577 . TTG ACT TGG TAC CAG CAG AAA 

Y W A S T RE 
62 S TAC TGG GCA TCC ACT AGG GAA 

S G S G T D F 
67 3 AGT GCA TCT GGG ACA GAT TTC 

£ D L A D Y Y 
721 GAA GAC CTG GCA GAT TAT TAC 

F G G G T K L 
769 TTC GGT GGA GGC ACC AAG CTG 

K D 0 D D K 
81"? AAA GAT GAT GAT GAT AAA TAG 



M K Y 
ttc aag gag aca gtc aca ATG AAA TAC 

G L L LL. AA.QP 
GGA TTG TTA TTA CTC GCG GCC CAG CCG 

QES G GG PVQ 
CAG GAG TCT GGA GGT GGC CCG CTA CAA 

5CAASGF DF 
TCC TGT GCA GCC TCA GGA TTC GAT TTT 

VRRAPGKGL 
GTC CGG CGG GCT CCA GGG AAG GGG CTA 

QQS STINYS 
CAA CAA AGC AGT ACG ATA AAC TAT TCG 

1 IS RDNAKS 
ATC ATC TCC AGA GAC AAC GCC AAA AGT 

KVRSEDTAL 
AAA GTG AGA TCT GAG GAC ACA GCC CTT 

LTAAGFAYW 
CTT ACT GCG GCA GGC TTT GCT TAC TGG 

V A S DIVMSQ 
GTC GCC TCC GAC ATC GTC ATG TCA CAG 

SVG EKVT MS 
TCA GTA GGA GAG AAG GTC ACT ATG AGC 

FNS RTRKNY 
TTC AAC AGT AGA ACC CGA AAG AAC TAC 

PCQSPKPLI 
CCA GGG CAG TCT CCT AAA CCG CTG ATC 

SGVPDRFTG 
TCT GGG GTC CCT GAT CGC TTC ACA GGC 

TLTIS5VQA 
ACT CTC ACC ATC AGC AGT GTG CAG GCT 

C K Q S Y N L RT 
TGC AAG CAA TCT TAT AAT CTT CGG ACG 

EIMRAAAOY 
GAA ATT AAT CGG GCC GCC GCA GAT TAT 

A A * TVESCL 
GCC GCA TAG ACT GTT GAA AGT TCT TTA 



A K 
e6S CCA AAA 
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peiS sig-nal sequence 
HKYLL PTAAAGLLLLAAQPA 
ATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCTGCCCAACCAGCG 

HI Pstl H10 

ma'qvq-lqqsgaelvkpgasv 
^tggcgc aggtg cagc££c agcagtctggg g ctg aactggtg aagcctg ggg cctc agtg 



H20 
R M S C 



K 



H30- — 

F T N 



W M 



W 



AGGATGTCCTGCAAGGCTTCTGGCTACACATTTACCAATTACAACATGTACTGGGTAAAA 



H4 0 
Q S P G 



H50 
GIF 



rH52A- 



J2 & 



CAGTCACCTGGACAGGGCCTGGAGTGGATTGGAATTTTTTATCCAGGAAATGGTGATACT 

H60 H70 
SYNQK FKDKATLTADKSSNT 
TCCTACAATCAGAAGTTCAAAGACAAGGCCACATTGACTGCTGACAAArCCTCCAACACA 

H80 H82A H82C H90 

AYMQ L-SSLTSEDSAVYYCAR 
GCCTACATG C AG CTC AGC AG CCT GAC ATCTG AGG ACTCTG CGGTCT ATTA CTGTG CAAG A 



-H100- 

y r r p 



-HIOOEt 
F PI Y 



W 



BSCE2 
T V 



TCGGG GGG CTC CT AT AG AT A C G A CG G AGG CTTTG ACT ACT G GG G C C AAGG G AC C A CGGTC 

H110 linker LI 

TVSGGGGSGGGGSGGGGSDI 
KCC GTCTC<2 GGTGGTGGTGGTTCGGGTGGTGGTGGTTCGGGTGGTGGTGGTTCG GhTPkTC 

Sacl L10 L20 

ELTQTTSS LSAS LG O R V T I. S 
GAGCTC ACACAGACTACATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTCACCATCAGT 



L30 

ISM 
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